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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image formation approach using the 
reversibility thermal recording medium which can carry out automatic (natural) elimination, 
without reheating the image reversibly recorded and formed in the image by heating. 
[0002] 

[Description of the Prior Art] Generally the thermographic recording paper is widely used as 
facsimile or a printer sheet. However, the reuse of these thermographic recording papers 
cannot be carried out, but the improvement is called for in respect of saving-resources-izing. 
The reversibility thermal recording medium which changes reversibly, and the transparency 
after cooling can record an image by it, and can eliminate by the difference in the attainment 
temperature at the time of heating in JP,55-154198,A and a 61-257883 official report is 
proposed. As a heat-sensitive recording layer, into organic macromolecule resin like a vinyl 
chloride vinyl acetate copolymer, these reversibility thermal recording media have the 
lamination which prepared on the base material what distributed organic low-molecular matter < 
like higher-fatty-acid ester in the shape of a particle, and are-'called low-molecular / 
macromolecule complex type. 

[0003] Drawing 1 explains the relation between the transparence condition of these 
reversibility thermal recording media, and the heat history given to it. Drawing 1 shows 
typically the optical condition [ in / for the heating temperature of a reversibility thermal 
recording medium / the temperature ] about those relation for an axis of ordinate for an axis 
of abscissa. First, the case where the rarefaction of the reversibility thermal recording medium 
which is in a nebula condition in a room temperature is carried out is explained. If the thermal 
recording medium of a nebula condition is heated, it is begun gradually to carry out the 
rarefaction, and if some temperature requirements T1-T2 (Tw: call it a rarefaction temperature 
requirement) are arrived at, it will become transparence mostly, this condition to room 
temperature TR up to - if it cools slowly, the rarefaction is carried out completely and it will 
be in the maximum transparence condition, and this condition is maintained at stability in a 
room temperature (setting to drawing 1 , hysteresis is **->**->**->**). 
[0004] Next, the case where the reversibility thermal recording medium in a transparence 
condition is nebula-ized is explained. It heats from a transparence condition and this 
reversibility thermal recording medium is temperature T3. If it reaches above (nebula-ized 
temperature), it will be in a translucent condition, if it begins to cool from this condition ~ 
temperature T3 if it becomes below - gradually ~ nebula-izing -- being generated - room 
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temperature TR up to -- if it cools,, it will be in a perfect nebula condition. This nebula 
condition is maintained at stability in a room temperature (setting to drawing 1 , hysteresis is 
**_>**_>**_>**->**), as mentioned above, the optical condition in the room temperature of 
this reversibility thermal recording medium can cool, after cooling after changing the heating 
temperature of a medium, and cooling, namely, heating to rarefaction temperature, or heating 
to nebula-ized temperature, or it can choose transparence and nebula as arbitration by that 
difference. 

[0005] When forming an image in this reversibility thermal recording medium, by the 
conventional approach, the transparency image is formed by nebula-izing transparent natural 
^complexion partially by carrying out the rarefaction of a nebula image or the natural 
complexion of a nebula condition partially. In this case, although the formed image has been 
recognized as a difference of the contrast of a transparence part and a nebula part, the image 
formed here had the fault that it had to reheat to rarefaction temperature or nebula-ized 
temperature according to the condition of each natural complexion, in order for each to have 
eliminated the image in the room temperature, since it was very stable. 
[0006] 

[Problem(s) to be Solved by the Invention] Then, in this invention, the above faults are 
canceled, and it aims at offering the i mage formation ap proach using the reversibility thermal 
recor ding medium which can be eliminated automatically, with out image formation reheating 
ea se and the formed image. 
[0007] 

/ [Means for Solving the Problem] The reversibility thermal recording medium which prepared 
/ the heat-sensitive recording layer which makes it come to distribute the organic low-molecular 
matter with which the melting point consists of at least one sort of the long-chain alkyl group 
content compound which is 40-80 degrees C into organic macromolecule resin is used for this 
invention on a base material. It is the image formation approach that it heats to said heat- 
sensitive recording layer of a nebula condition in the shape of an image beyond nebula-ized 
temperature r *and a translucent image is formed in it, back natural neglect is carried out and 
the whole surface is characterized by the appropriate thing [ returning said translucent image 
to a nebula condition, and eliminating it ] at a room temperature. 

[0008] This invention namely, by preparing the heat-sensitive recording layer which consists of 
a configuration like the above If a heatin g record means like a thermal head is used for the 
heat-sensiti ve recording layer which is in a nebula cond itioiLat_a_room-temperature_andJt 
heats in the shape of an image As shown in drawing 1 , it is temperature Tl. It is temperature 
T3 by becoming transparence condition **, forming an image (the image section being 
transparence by nebula for the natural complexion section), and making heating temperature 
high further. The image section of said transparence becomes translucent condition **, and 
forms a translucent image above. When this translucent image is cooled by carrying out 
natural neglec t, after a translucent image is maintained like ** of drawing 1 , nebula will be 
p'rdduced and return and an image will be eliminated by nebula condition ** of origin. 
[0009] The image formation approach of this invention can be based on the above changes of 
state in a heat-sensitive recording layer, and the difference in the optical condition of such 
transparence, translucent, and nebula can be explained as follows, 
a) If a transparence condition medium is heated to rarefaction temperature, all the low^ 
molecular matter in a record layer will be in a ********** half melting condition, and will also 
soften an organic macromolecule resin matrix in coincidence. If a medium is cooled from this 
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condition, since a part without ****** and others of the low-molecular matter serves as a 
crystalline nucleus, it will solidify quickly, and about ten% of volumetric shrinkage will be 
started to it and coincidence. It has stuck and there is no dispersion of the light by the 
clearance, and moreover, since an organic macromolecule resin matrix and the low-molecular 
matter are the same organic substance, by the solid state, the interface of the low-molecular 
matter particle and the organic macromolecule resin matrix which were solidified in order to 
solidify the softened organic macromolecule resin matrix, following in footsteps of the 
volumetric shrinkage of the low-molecular matter does not not much have a difference in a 
refractive index, and since there is also little optical refraction, they appear as a transparence 
condition. 

[0010] b) When the medium of a translucent condition transparence condition is heated 
further (temperature T3 of drawing 1 above), since ****** liquefaction is carried out 
completely and a refractive index becomes small, produce the difference of a refractive index 
between the low-molecular matter particles which changed into the organic macromolecule 
resin matrix of a softening condition, and the liquid condition, light refracts and becomes 
muddy there, and the low-molecular matter in a record layer appears as a translucent 
condition. 

c) If neglect cooling of the medium of a nebula condition translucent condition is carried out, 
the low-molecular matter fused completely has a slow crystallization rate in order not to have 
a thing used as a crystalline nucleus, and before low-molecular solidifies, a polymer matrix will 
solidify it. It solidifies, while low-molecular is accompanied by the volumetric shrinkage which 
is about ten%, after a polymer matrix solidifies. Therefore, it is scattered about, and a 
clearance is made and it is [ the light which carried out incidence nebula-izes to the interface 
of a polymer matrix and a low-molecular particle, and ] visible to it there. 
[0011] It sets to this invention and is JIS as organic low-molecular matter to a heat-sensitive 
recording layer. When the melting point by the approach according to "the melting point of a 
chemical and the melting range measuring method" of K-0064 chooses and uses what is 40-80 
degrees C After being able»to make very narrow the rarefaction temperature requirement Tw 
in which a transparence condition is formed and heating to nebula-ized temperature, time 
amount (holding time) which maintains a translucent condition until it nebula-izes completely 
can be lengthened. While a visible image is obtained by [ a certain ] carrying out fixed time 
amount maintenance in this translucent condition, an image is eliminable with natural neglect. 
Moreover, it has prevented that can prevent the rarefaction resulting from the temperature 
gradient of the direction of a flat surface of the medium at the time of heating, consequently a 
transparent profile part is made by making a rarefaction temperature requirement extremely 
narrow between parts for a part for a nebula-ized temperature heating unit, and a non-heating 
unit. 

[0012] Hereafter, the configuration of the reversibility thermal recording medium in this 
invention is explained. Although a long-chain alkyl group content compound with a melting 
point of 40-80 degrees C which is the organic low-molecular matter used for a heat-sensitive 
recording layer in this invention is generally called a wax or a low, and points out the matter 
which is a solid-state-like in a room temperature, and the existence of purity and an additive 
etc. can use anythings if the melting point is 40 degrees C - 80 degrees C, the fatty acid which 
has a long-chain alkyl group, alcohol, ester, an amide, etc. are good preferably, although; 
amides, for example, N-stearyl oleic amide, such as; ester, for example, stearin acid stearyl, 
such as; alcohol, for example, 1-PENTA decanol, such as a higher fatty acid, for example, a 
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lauric acid, a tridecyl acid, a myristic acid, pentadecyl acid, a palmitic acid, margaric acid, 
stearin acid, an elaidic acid, a BASENIN acid, an erucic acid, and a BURASHIN acid, cetyl 
alcohol, and stearyl alcohol, and stearin acid behenyl, N-oleyl oleic amide, etc. are raised, 
specifically, they are not these limitations. Although one sort of these long-chain alkyl group 
content compounds may be used, two or more sorts can also be used for them. In addition, 
the holding time with the desirable melting point will not be acquired, or said thing out of 
range will produce the problem of a transparence profile part being made to an image. 
[0013] In this invention, by choosing the compound like the above suitably, a rarefaction 
temperature requirement is narrow and can adjust the holding time of a translucent condition 
to arbitration. In order to acquire the image property which was more excellent also in these, 
a rarefaction temperature requirement is narrow, the higher fatty acid with which a 
translucent image that accommodation of the holding time is also easy and high definition is 
obtained is desirable, and especially a myristic acid, a palmitic acid, and stearin acid are 
desirable. In addition, since a rarefaction temperature requirement becomes easy to produce 
the transparence profile section when it comes to 10 degrees C or more and automatic 
elimination by maintenance becomes impossible, it is desirable that it is 5 degrees C or less, 
and the holding time of a translucent condition is in the inclination which becomes so long that 
the melting point of the organic low-molecular matter used is low. 

[0014] As organic macromolecule resin used for a heat-sensitive recording layer, transparency 
is good, it excels in a mechanical strength and the good thing of membrane formation nature 
is desirable. For example, a polyvinyl chloride, vinyl chloride vinyl acetate copolymer, vinyl 
chloride-vinyl acetate-vinyl alcohol copolymer, vinyl chloride-vinyl acetate-maleic-acid 
copolymer, vinyl chloride-acrylate copolymer, polyvinylidene chloride, and vinylidene-chloride- 
vinyl chloride copolymer, a vinylidene-chloride-acrylonitrile copolymer, polyester resin, 
polyamide resin, acrylic resin, silicone resin, etc. are raised. 

[0015] Furthermore, additives, such as a plasticizer and a surfactant, can also be used for this 
heat-sensitive recording layer. By adding these, the holding time of a translucent image is 
controllable. For examples plasticizer; Tributyl phosphate, phosphoric-acid tree 2o©thylhexyl, 
Triphenyl phosphate, tricresyl phosphate, butyl oleate, a dimethyl phthalate, A diethyl 
phthalate, dibutyl phtalate, diheptyl phthalate, di-n-octyl phthalate, Phthalic-acid G 2- 
ethylhexyl, phthalic acid diisononyl ester, dioctyl-phthalate DESHIRU, Diisodecyl phthalate, 
phthalic acid benzyl butyl ester, adipic-acid dibutyl, Di-n-hexyl adipate, di(2-ethylhexyl) 
adipate, Azelaic-acid G 2-ethylhexyl, a dibutyl sebacate, sebacic-acid G 2-ethylhexyl, 
Diethylene glycol dibenzoate, triethylene glycol di-2-ethylbutyrate, etc., Surfactant; Polyhydric- 
alcohol higher-fatty-acid ester, polyhydric-alcohol high-class alkyl ether, They are not these 
limitations although Na, calcium, Ba, or Mg salt of higher-alcohol, high-class alkylphenol, and 
higher-fatty-acid high-class alkylamine, a higher-fatty-acid amide, and high-class alkylbenzene 
sulfonic acid etc. is raised. In addition, the range of the melting point of these additives does 
not need to be 40-80 degrees C. 

[0016] The black film which could use what prepared the coloring enveloping layer in the front 
face or rear face of a synthetic-resin film or paper, the synthetic-resin film which kneaded the 
color pigment as a base material, for example, kneaded carbon black can be used. 
Furthermore, what prepared films, such as a transparent organic giant-molecule resin film, for 
example, a polyvinyl chloride, polyester, a polycarbonate, polyacetate, and polyimide, or the 
reflecting layer which becomes them from a metal layer is used. In this invention, since an 
image is formed when a heat-sensitive recording layer becomes translucent, the image of the 
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color of this base material will be formed. 

[0017] The reversibility thermal recording medium used for this invention is produced by 
preparing the heat-sensitive recording layer which consists of a presentation like the above on 
the base material like the above. The thing which used as the solution the compound with 
which a heat-sensitive recording layer contains organic macromolecule resin and a long-chain 
alkyl group, or the thing which distributed the compound which contains a long-chain alkyl 
group in the solution of organic macromolecule resin can prepare the solution which added the 
additive if needed by applying, or printing and forming membranes on a base material. In the 
heat-sensitive recording layer formed, the organic low-molecular matter exists in the condition 
of having distributed in the shape of a particle in said organic macromolecule resin, and the 
particle size is distributed over the range of about 0.5-2 micrometers. 
[0018] As for the loadings of the organic low-molecular matter distributed in the organic 
macromolecule resin in a heat-sensitive recording layer, it is desirable that it is the range of 
the 5 - 100 weight section about a long-chain alkyl group content compound to the organic 
macromolecule resin 100 weight section, and it is desirable that it is in the range of 10 - 50 
weight section especially. When the amount of the organic low-molecular matter is under 5 
weight sections, opaque(nebula )-izing of a heat-sensitive recording layer is not enough, good 
contrast cannot be acquired, but if [ than the 100 weight sections ] more [ conversely ], the 
membrane formation nature of a heat-sensitive recording layer will get worse. In addition, as 
for the thickness of a heat-sensitive recording layer, it is desirable that it is 1 micrometers or 
more, and it is more desirable that it is 3 micrometers or more. If thickness is thinner than 1 
micrometer, whiteness with sufficient nebula natural complexion cannot be obtained, but the 
contrast of nebula natural complexion and a translucent image will worsen. 
[0019] In the reversibility thermal recording medium used for this invention, the layer - 
described below can be prepared if needed. For example, in order to maintain matching nature 
with a thermal head while raising the thermal resistance of a heat-sensitive recording layer 
when performing record of an image, and elimination using a thermal head, the heat-resistant 
protective layer which used resin, su€b«as urethane acrylate resin of a photoresist or electron «•«■■* 
ray hardenability, such as thermoplasticity or thermosetting resin, for example, 
polymethacrylate resin, silicone resin, acrylic resin, and an alkyd resin, as the principal 
component may be prepared on a heat-sensitive recording layer. 

[0020] Moreover, between a heat-sensitive recording layer and a protective layer, in order to 
prevent the shift to other layers of the organic low-molecular matter in a heat-sensitive 
recording layer, the interlayer for raising the adhesive property of a heat-sensitive recording 
layer and a protective layer may be prepared. With the heat-sensitive recording layer of a base 
material, a magnetic-recording layer can also be prepared further again between a base 
material and the heat-sensitive recording layer on the field of the opposite side. When a 
magnetic-recording layer is prepared on the field of the opposite side with the heat-sensitive 
recording layer of a base material, in order to prevent wear of a magnetic-recording layer, the 
heat-resistant coat layer which used the urethane-acrylate resin of a photoresist or electron 
ray hardenability, such as thermoplastics or thermosetting resin, for example, 
polymethacrylate resin, silicone resin, acrylic resin, and an alkyd resin, and epoxy acrylate 
resin as the principal component may be prepared in the front face of a magnetic-recording 
layer. 

[0021] a heat-sensitive recording layer be translucent with heating , as for the image 
formation approach using the reversibility thermal recording medium of this invention which 
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consist of the above configurations , an image be form , and this image can control the 
holding time of a translucent image by be characterize by eliminate automatically by choose 
the above organic low-molecular matter suitably , and use it , or use together the still more 
suitable additive for this , after time amount maintenance of the arbitration be carry out . 
Specifically, the holding time is controllable also by the holding time being changeable, and 
carrying out mixed use of these, or adjusting the mixed ratio by changing and using the class 
of higher fatty acid like a myristic acid, a palmitic acid, and stearin acid as organic low- 
molecular matter. Furthermore, plasticizers, such as a dioctyl phthalate, tributyl phosphate, 
and butyl oleate, can be added as an additive to the organic low-molecular matter, and the 
holding time can be lengthened. 

[0022] Thus, the holding time of the translucent image which can be set up suitably should 
just be the range where people can recognize it at least. For example, considering the case 
where this reversibility thermal recording medium is used as a card, the case where it is used 
with CD currently installed in the bank etc. can be considered as an example which may be 
comparatively short. In case money is paid in or invested using CD, a detail comes out each 
time. However, by being thrown away only by checking the balance and the amount of 
dealings, since people in general are very uneconomical, they are such scenes and become 
useful [ this card ]. Here, what is necessary is just to be able to read the balance which is the 
needed information, and if there are about ten seconds of time amount required for it from 
several seconds, it will be thought that it is enough. Moreover, as another example, when 
using for close participation management of the event hall, an amusement park, etc., the 
image holding time is considered, also when required [ several days ] from several hours. 
[0023] Therefore, probably as the image holding time of this reversibility thermal recording 
medium in this invention, it will be thought from the thing for several seconds that the thing 
on several is required, and seven days will be required from 10 seconds preferably. However, 
since practically various operation can be considered, especially the holding time [ in / it is 
possible in controlling the holding time with the presentation of a heat-sensitive recording 
layer, and / this invention ] is not limited-like the above. In addition, the translucent image as 
used in the field of this invention says the image which has the transparency which is extent 
which can look at the coloring enveloping layer prepared in the base material which is the 
lower layer of a heat-sensitive recording layer, or its front face, a metal layer, etc. through a 
fluoroscope, and, specifically, says the visible image formed by forming the translucent 
condition that it mentioned above. 
[0024] 

[Example] Next, an example explains this invention. In addition, number of copies which 
shows combination expresses a weight rate. 

On one side of a transparence polyethylene terephthalate film with an example 1 thickness of 
188 micrometers, by using as a base material what vapor-deposited aluminum, the wire bar 
was used for the opposite side of the vacuum-plating-of-alu minium side of a base material for 
the coating for heat-sensitive recording layers which consists of the following presentation, 
and spreading and the reversibility thermal recording medium which dries, forms a heat- 
sensitive recording layer with a thickness of 10 micrometers, and is used for this invention 
were produced. 

- Stearin acid (melting point of 72 degrees C) The 100 sections and vinyl chloride vinyl acetate 
copolymer The 300 sections (DENKI KAGAKU KOGYO [ K.K. ] make: DENKA vinyl #1000LCH) 

- Tetrahydrofuran The 1600 sections [0025] It replaced with the stearin acid 100 section in the 
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• coating for heat-sensitive recording layers of example 2 example 1, and the reversibility 
thermal recording medium used for this invention completely like an example 1 was produced 
except having considered as the stearin acid 50 section and the palmitic-acid (melting point of 
63-64 degrees C) 50 section. 

It replaced with the stearin acid in the coating for heat-sensitive recording layers of example 3 
example 1, and the reversibility thermal recording medium used for this invention completely 
like an example 1 was produced except having considered as the palmitic acid. 
[0026] It replaced with the stearin acid in the coating for heat-sensitive recording layers of 
example 4 example 1, and the reversibility thermal recording medium used for this invention 
completely like an example 1 was produced except having considered as the myristic acid 
(melting point of 58 degrees C). 

It replaced with the stearin acid in the coating for heat-sensitive recording layers of example 5 
example 1, and the reversibility thermal recording medium used for this invention completely 
like an example 1 was produced except having considered as N-stearyl oleic amide (melting 
point of 67 degrees C). 

[0027] It replaced with the coating for heat-sensitive recording layers of example 6 example 1, 
and the reversibility thermal recording medium used for this invention completely like an 
example 1 was produced except having used the coating of the following presentation. 

- Stearin acid The 100 sections and vinyl chloride vinyl acetate copolymer The 300 sections 
(DENKI KAGAKU KOGYO [ K.K. ] make: DENKA vinyl #1000LCH) 

- Dioctyl phthalate 20 sections and tetrahydrofuran It replaced with the stearin acid in the 
coating for heat-sensitive recording layers of example of 1600 section comparison 1 example 
1, and the reversibility thermal recording medium for a comparison was produced completely 
like the example i except having considered as the lauric-acid amide (melting point of 86 
degrees C). 

[0028] The reversibility thermal recording medium of the examples 1-6 produced above and 
the example 1 of a comparison the heat inclination testing machine of an Oriental energy 
machine company heated by 100 degrees C after having heated enough, cooling to the room 
temperature and making complete nebula form completely in 130-degree C oven - using - 
pressure 400 g/m3 Time amount after the image section which the heat-sensitive recording 
layer was made to force and translucent-ize a heat block for 1 second, and was translucent- 
ized removes a heat block until it nebula-izes was measured, and it considered as the image 
holding time, and the existence of generating of the transparence profile of the image section 
was investigated. On the other hand, the heat block heated at spacing in every 2.5 degrees C 
was pressed against the above-mentioned thermal recording medium of a nebula-ized 
condition, and the rarefaction temperature requirement was measured. In addition, ambient 
temperature TR at the time of cooling It could be 25 degrees C. 

[0029] An evaluation result is as being shown in Table 1, and it turns out that the reversibility 
thermal recording medium of this invention has narrow rarefaction temperature width of face, 
the outstanding image without a profile is obtained, and the holding time of an image also has 
width of face from 1 minute to 48 hours, and the image holding time can be variously chosen 
by choosing a suitable organic low-molecular one. Moreover, it was admitted that the thing of 
the example 6 which added the plasticizer could control the holding time when the image 
holding time is long and uses an additive suitably compared with the thing of the example 1 
which has not added the plasticizer. On the other hand, although the melting point was the 
reversibility thermal recording medium which used the thing 80 degrees C or more as organic 
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low-molecular matter, the example 1 of a comparison could hardly hold an image compared 
with the thing of an example, and was not able to read information. 
[0030] 
[Table 1] 
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[0031] 

[Effect of the Invention] While the time amount by which the formed image is suitably needed 
for the image formation approach using the reversibility thermal recording medium of this 
invention according to an application can be held, it has the outstanding operation 
effectiveness that an i maoe is automatically eliminable with the passage of time . 



[Translation done.] 
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fcV^TES«®-*<5>-^®-H2>-^») . £Lb0Jt3fc« d 

tzM*ttzmm-&i)\ ^mit^mtxisamitztm 
m-z>i>\ j:ot*dl &m£&mzmm-t 

&ZbtfX'$Z>b^oh<?)X'b&. 

[0005] c\<wm*msmmk<zm&*mm-h 
mknumx'it. mt&mz&miz&mit? 
zzbtzxv&m&z. b&^u&mmntmt:® 
mizwm-tntx-mmmm&LLx^h. z\<r> 
ms. m^tuzmmt. Tm&fttQmftmyh 
7XbcDmtLxmmt2>z\ttfX'Z&&. zzxm&L 
ztuzmmt. ^-rtii>m&iz&^xteiffliz ! £%x'b 
ifzth. w&zma-rhtzii. ttiWHmnvMz. 
^trtxmmitm.. b&wi&mitft&izmmitc 

[0006] 

m&ttizm&kmm&h zttc uzmmzmz-t 
h z tmmttm&ms&mft zm^fznmtfUi 

[0007] 

immmm-t&tzibv&ffl *m\n. 3ffitk±.tz. 
^mM^mm^zm^j)^ o~8 ovcygmnu** 

£Mizitx%2>!mmm&i&wz*m.&!£mm& 
rnm^x. m&x'±Mmmttm<omB&mMm 
iz. mmtiz&m<ti^j±tzM&Lx*&mm& 

zmLxmz-tz z t imLb-thmm^mx-h 
s. 

[0008] -rzhib. xmuiiMomm&x o=5r 
hmsmmzm-th zbtzx*). m&x'&mmizb 

$&£mm^xwwwiizMfrtz>b. muz^rxotz 
iaeTi izxwmmob^^xmm. (WSL&tf&mx 
wmmmw) im&zti. mzim*m.ziK<i-&z 
fctiOfiSTs &±£ti^xmmjmcm®.mi. * 
mmm®b^x^mmmjBm-h. iHph^m 
WMmi&tmmztL&zbizxr&mtizb. mi 
nvcvxoiz^mMismmztiJztk. &m^tyt 

[0009] *%m<r>mmfsc%mi!smmmizm 

sbjj, mm. &mnwm\mmwi<!K<?>£oizm 

m-hz\btfX'%h. 
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x k <r>mteW6 LTfe 0 mate X £3fcOf5fi9>'£ < . 

<*<oe»rt^v^to. mmmtix&z.&. 
[ooio] b) *mmm 

wmmco&m $ {cue* ( a i wsgT 3 eit ) -r 
ht. mmw&itf^ii^tzmvxmitLmvi 

c) a>g#© 

si&}H^»s«. fe^k^sto^iiv^^iafl^ 
mm< . «*Hhwaw-*wcjKy v-v b y 7 x# 
@flrri>. jKyv-vhy^x*«L^ 
ioa%co««iDyB^m^*^. aer*. -eo*: 
#y h y ^ x k «iHF» : f^wtciWB3& t r 

[0011] *mi£ts^x\i. ggmmmizimm 

^-8oxiff)i><r)^msiLxmm-r?>ztizX'>x. mm 

&zttfx'$. smittemizimitzik. %&z 
&mfci-hzx'<v\3cr)*mnm>zim?&#f® (m 
«fs> ^<t-s-k* { T-#s. ^t^mwmz. 
s>z>-mmm?&z 1 k j; ^x^nmmfimtit 
k mist . assist x nmmmz-tz z t **-es s 

&$#k»l^#k^^ 
t£ffi±lX^l. 

[0012] WT. *l|BBti>{tl» »Tffitt^^«* 

<r>mmz^xmwt&. *%wzn\,*xmmmmiz 
m^htihmM.ftwm:h&m&4 o~8 o-c^ 

mr^>um^it^atii. -fflMzvvrx. i£u 
U HL*>'4 0*C~80'C-C$)iitf. l$Jg. SsMW^tfr 

tm%z>i><r)X'i>m-tizttfX'*zff, m 
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wttf, 7^yyiL hjt^/hl syx^iL ^ 

y;f^i> A^Sf-vK. v;wry>R. xtT*) 

im;T)va-)\>^ mm. l-^yfT*;-^ * 

/i^ : r 5 k, mm. n-x^tu/m-m y&r$ 
ztitznmox'it*^. ztit>ffy^mrtu^ji^^{t 

X'%X L£ oW<mM££.tX L£ o . 
[0013] ±Ml<r>m{t£®&& 

•smith ztizx-, xi&tyfc&gsmtim < , ^sbb 
^Tti <omvt:wmm.t:n&t:Mzit. mm& 

WfbiagKH« 1 0T:JilbkS!> k^BI&ISgP^t^ 
-r<^rO. *4^T-coai!)?^i*qFtgk^&^y>. 5XM 

mmzbh. 

[0014 ] .%mmmizm^zwmft?®iiik lx 
30 mwtLw mtii. xvmtt'->^ &itt'->i>- 

y mt t*- y fy. is^h*^ y r y-sfct'-^ftB^ 
jgftt'^ y *rv-T9 y h »j ;pita^fr. * y 

xXr^Sli. ^'JT5K69II§. T7V>V®m. 

[ 0 0 1 5 ] $ tic. M^ie^st^iiS'j. #b»s 
tt»i^asjii»i5:fflv^i,^kfc^5. cm#>2r«anrr 
40 ^^kfctoT. *m*mi&.<m¥f®mz ?yv o-^ 
■r&ck^tis*^. Mitf. yyigh'jy^- 

^/uK^rf-^. 7^;i^v r -n-^^f-;i/ N 7^;u 
®> ; -2-x^-;^df^;K 7^;WK^V/-/K 7 
^;Hy*^f;kTyrt', 7^;H|y>f Vf^k 7^ 
/HS/fyKv^k T^'eyex7^. Tv-'eyK 

50 /P, T*y4y&i?-'l-3^A''\* : yA>. -fey^yg! 
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frV- 2 -xf-iU^5- Ml. #ffi*Stt»l ; £«7/P 
h\ xsmufyi^y-vyzfry * yK<?>N a . c a . 

Ba£7tJiMgEW&<f£>*il>#\ diX^OffiOTte 
[0016] LTli. 

mzmmLtzG&mfeyifrmmm-c*. mm* 
zt>iz. ^^wta^^ea^-f^A. mm. *y 

[ooi7] *%mzm\^^&mmmmat. m 
tzi><?>. m^a. immiFF®wz(omiWz%mT)u* 

/U&Z$tjfc£m*ft& Ltz i>cr>\i£glzmtXffi!tffl 

zmit:m&z~3m*<7>±.£mi*tz\itiimL. im 
■?&ztizx*)m"r&c\twx'Zh. mtf&ti&mmi 
smizts^x. ^mmwrnm. m.-wm^mm 
wz. m?mzftmtvrzvmx'&&i. zm&ias 

[ooi8i >mgmmizton&immiH : ®m>ptztt 

oofiamc^LT. mr>v*)i>mttfc&toz 5- 
i o oMA&co&mx-b&z twifZLK. mz 1 o~ 

m) ittf+KX-tcK. m%?>VyXYZ'&hZbtf 
X'%*~? . i£fc 1 0.0SHU: O^bfma&mnfm 

[0019] «9WKJH^& ^BBtt«»i»««5lc*JV> 
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sies®^±t. mmm^ztmrnmBi. mi 
a. --ku ^< ^ ^ «j u — hesflg, s/'j3-yw. r?y 
mm. T** v mm. xMmnzim^imit 
vt?>) u- mmvmkzzmb i 
fzmrntcommzmix t, xw 
[0020] ttz. mmmmtmmexatz. tmsi 

#>. &wi%mmmtmmnm§ii£m#>i>tzir><r> 

io mtij^mmi&w&ctmtmmiimntatz. 
msmmzmizzthx-zz. BSviEitJi§:£*K*: 
(oms&mtiimmomtizmnzw&tzii. iim 
mm<ommm±fhfzibiz. msmmcmwizf* 
■mmmt:tefm<m.®Bz. mm. xo*?? i j 

mm* imm*tz\mmmc!&.w\'*>-T 

[0021] m&x otm&LX ^tch^w^mmt 
20 m^®v&^tzwmmim,t. nmzx 

ii&M<7)mfm&ztitzm®mzm£?& z t zim 
kth%><r>x-b->x. mmx o %?mm=vm*m 
%mRtxm^tz>). jiizztLizm^mam^mm-t 
zzttzx ->x*mm&<r)m$mat: u->v-r 
trnvx-zz. Mtmiza. wkm^vmt txmt 

If 5 'J X.+ >&. *VV S 7.=rT 0 >mc7)X d iz 

mLmmwwszyttxm^h zhxzx. -?xm&m 

Z$zl&Zt#X'i*. £tz. Ztit>£ig&&mit:>). 

30 *(?>&£mzM&i-?>zkizx->xi>mmm3> 
ha->u-rzzttfx'i*z>. miz. mLm : m«izm 
imtLx.mm7?n&i?*9i-)v. uymvvy 
*>v. *w y&ri-ii&DimmzmaLxmma 

[0 02 2] Z<7)XolzLXma.g£t Z>Zbcr>X'i*& 

&zbtfx'$&gmx'btiif&\ mm. zomm 
SKaMBU&a-Yb txmm^h^z^x^t 
hb. m&mm3tfitmm<xi>x^mbLx. m 
40 ftmizmmztLX^&cDxmi-zm&i^z-btL 

h. CDS:ffl^TA^&i.V^ilU#-r&|g. z comity 

trnx-mx t>tiftni,z^m(X'hz>c?>x'. z<7)Xo%i% 

MX. Zcnt-Yffimbtch. ZZTli. mbtx 

^zm&x'bmmzwix-Mvixttx^hirc. zti 
iz.m&mui. mfrt>-\mM>tix+ftX'i>&b% 
tt>tih. ttzmnmbtx. 4<>hik%*?mmmm 
(r>\\&smmzm^hi%£\t. mm&em\m&®fr 

50 [ o o 2 3 ] fto-c . *?tmztivh zmm&mB 
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cor® x-h hiffi&x&zoimizWLV t>iifzm&Mm 

Woi><7)Vt>*). JMBWcfcL m^UzXd^mm. 10 

m&mhz t iz x ix&fi&tiz-sj&mmw 3 1 * 

•xrTUyS (&£7 2X:) 

{mm&im&m ■. f^t^# i o o o lch ) 

[00 2 5] HJfc0"l2 2 
HMfl 1 c7)@g^«mfitt>»tSXrT'J >S 1 0 
OSBtftiT. XrT'J>K5 0g8fcj;t/>''C;l'5f-ygE 

(M*6 3~64"C) 5 OSfffc LfcfeWHi. jHfe^lt 
£< LT*^KJfl^£T^^g!^&tt£ff 20 
SL£. 

it. yt^Sf-vKt LfcJSWtt. HS60Hlt^<l^a 

[0026] m&m 

mmm i cr>%»£§mmmniztev&XTT y >mizKx 

(mm&imtm ■■ fy^t--;i^# i o o o lch ) 

tt&flll 

iste* i commmmwmiztiv&XT-T y ^e^ft 

tT. ^'JyKrSH (H£8 6iC) fcLfcBjMi. 
[0028] _hi;?tf38Lfci&ttW 1 ~6t> itXit«^ 

l^itffiS&ESJgftfc. i3 0x:cD*-zr>*T+ 

ftM&L. M&£X'ftti\LX5Z£lz3M&m{£Z-£tz 40 
ft. 1 0 O'Ctc^-tir^n^Sj^lSttcol^^l^SSr 
JBWt. £E^3400g/m3 T\ l^k-b/ny? 
£!§ayeiigteffLtfWj§m3-£. WJHfcLfcffi 
t - h 7*0 y ? LT*^ fiSfttS * "CO 
B*fS£ffl£LTB&«*miatL. *fc. M®S503§BJi 

^yewiwc. 2. 5T;rfc<«nra»Uit-h:ro 



[0024] 
fSfcttl 

1 88xtm«03gBB^yx^-UyxW7^U—h7 -f 

IMi • SattLT, ©5 1 0*iin<0«a!BIMI^»*L, 

1003 
3003 



1 6003 

it, 5'jxf-y»<BW!i58x:) fcUdawi. Ute 
tt£f£gLfc. 



1 n%mmmmwmzisv&ZTT o >wzft 
tx. h-xt-towm ymrsv (M&67x;) 



[0027] mMW6 



1003 
3003 



203 
16003 
*£!m>WBffii§&Ti Ii2 5°Ct Lfc. 

[0029] fFffitSKIi& 1 1iZ5frtt& *)Xt> *) . *?& 

4 8^s*Tie* ? j> o . m%%mkm=Fzm&z 
tTwm&mf&z&«tzmsiT$hzttfM>h. * 
tz. ^m^msaLtzmim6<D^t. ^m\^ma 

mm im&<mmtixm#8 0'cvL 

[0030] 

[fill 
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